Early formation of synapses in the molecular layer of the fetal rat cerebellum.
The initial phase of synaptogenesis in the molecular layer of the albino rat cerebellum has been studied quantitatively and qualitatively with the electron microscope. Using both aldehyde-osmium (AL-OS) and ethanolic phosphotungstic acid (E-PTA) preparations, synapses were observed as early as embryonic day 19 throughout the entire rostro-caudal extent of the vermal molecular layer. The undeveloped nature of the elements participating in the formation of these synapses precluded their identification, for at this stage of cerebellar development, the Purkinje cells have not developed characteristic dendrites and both the massive production of cells within the external granule layer and the migration of neuroblasts through the molecular layer are in their initial phases. Evidence of synapse formation at this early stage of molecular layer development indicates that the rudiments of neuronal systems are present before the bulk of the molecular layer has come into existence and before most of the constituent elements of the cerebellum have differentiated. From embryonic day 19 to embryonic day 22, the number of E-PTA synaptic contacts was always less than the number of AL-OS synapses. This decrepancy and the variations observed in the morphology of the presynaptic components of E-PTA stained synaptic contacts, indicate that E-PTA morphology, and particularly the development of presynaptic dense projections, represents a late stage of synapse formation.